Sir,
Morphological spectrum of paroxysmal nocturnal haemoglobinuria (PNH) is very heterogenous, at one extreme a patient will be diagnosed with hypercellular marrow with unusual thrombosis and mild anaemia and on the other we see a severely aplastic bone marrow with clinical features of PNH and while in some other a diagnosed aplastic anaemia patient with time evolves into PNH like disease. The moot question is whether these diseases are different manifestations of the same disease caught at different time point of their natural history or they are different diseases altogether?
Natural history of PNH has been now been studied in a few well controlled studies [1, 2] . Hillmen et al. [1] showed spontaneous remission in a proportion of these cases on long follow up, a median survival of 10 years and thrombosis and haemorrhage as the major cause of death. Hence the author cautioned against giving potentially dangerous treatment in these patients. Latour et al. [2] describing the natural history of PNH with a large cohort of PNH patients extending over half a century.
Significant advances in the understanding marrow failure syndromes have now been made and availability of sensitive techniques for detection of PNH clone by flow cytometry make it easier to detect the disease very early in its course.
Many studies have shown the overlap of these syndromes at diagnosis [2] [3] [4] and progression of one to another morphological group making it very difficult to uniformly classify these patients.
The international PNH interest group, came up with guidelines for diagnosis and classification of PNH syndromes in 2005 [5] . Though the study by de Latour et al. [2] has followed the same guidelines, it has not classified the patients with past history of Aplastic anaemia (AA) into AA-PNH group, but rather classified the cases depending on the clinical presentation at the time of diagnosis of PNH.
One interesting finding in the study [2] is discrimination of morphological types of PNH which have been described as AA-PNH and classical PNH, as they have shown different hazard ratio for survival, transfusion requirement and thrombosis.
However in this large series 93/430 (21.3 %) patients showed characteristics which were intermediate between AA-PNH and classical PNH and showed its potential transformation to AML and MDS.
This study and also many others on natural history of PNH [6, 7] have not separately defined any MDS-PNH category. Some of these intermediate-PNH patients may fall into what we have been referring as MDS-PNH category on the basis of marrow morphology, cytogenetics and natural history.
Nuances of diagnosis also change with time as aplastic marrow was shown to be associated with PNH like clone at some point of time in the natural history of AA even without sensitive flowcytometric technique to detect PNH clone. These cases were not regarded as PNH as overt symptoms of PNH were not seen. Today even presence of 0.01 % PNH clone would be sufficient to diagnose PNH [8] even without any of the classical PNH symptoms. Because of these changes in nuances of diagnosis and early diagnosis of the disease, many such diseases are showing significant prolongation of median survival compared to historical studies.
We have studied a much smaller cohort of 33 patients, diagnosed over 3 years. The morphology of marrow aspirate and trephine biopsy were reviewed independently of the knowledge of cytogenetics. Diagnosis of PNH in all our patients were done by flow cytometry with CD55 and CD59 expression on granulocytes and red blood cells [9] . Our morphological and cytogenetic findings suggested that PNH can be classified as classical PNH (13/33), AA-PNH (13/33) and third category fitted into MDS-PNH (7/33) rather than intermediate-PNH as described elsewhere [2] , due to either evidence of significant dysplasia and/or cytogenetic abnormalities. There was also transformation of AA-PNH to MDS-PNH over time and vice versa (Fig. 1) . One of our patients diagnosed as classical PNH with history of occupational exposure to benzene like chemical for several years, showed a rapid progression to MDS and then to AML over a period of 6 months only, showing that transformation of PNH to acute leukaemia though rare does occur. Two patients in our series with cerebral venous and one with intra-cardiac thrombi died.
Natural history of PNH clones in patients presenting with aplastic anaemia has recently been studied with relationship to thrombosis, haemoglobinuria [6] . It was found in subsequent studies that a PNH clone of granulocytes more than 61 % were associated with high risk of thrombosis, an erythrocyte clone size of [3-5 %, of granulocyte clone size of [23 % correlated well with elevated LDH levels [10] . In 25 % of cases clone size decreased on long follow up. Presence of PNH clone in aplastic anaemia also improves therapeutic outcome following immunosuppressive therapy [11] .
Hu et al. [12] showed PIG-A mutation is not uncommon in normal haematopoiesis when studied in vitro. Normal healthy adults can show 0.002-0.003 % PNH positive grnaulocytes as well as PNH positive lymphocytes [13] . Hence PNH clones are naturally produced in bone marrow in small numbers but with change of marrow environment when some growth advantage accrues to PNH clone, the clone develop into a dominant clone and cause PNH symptoms.
It may be argued that following bone marrow damage the progenitor cells/stem cells as they proliferate in adverse environmental circumstances PNH positive clones which tends to resist apoptosis could emerge [14] as the dominant clone. If the clone size with aplastic anaemia is very small and is not increasing in size over time it denotes that the marrow microenvironment is not suitable for development of full fledged PNH [10, 15] .
Following marrow injury depending on severity and nature of the injury marrow may completely recover, may not recover at all leading to aplastic anaemia, or during the course of protracted recovery PNH clones may emerge along with MDS like picture or without MDS and finally a small proportion of these cases may progress to AML.
Hillmen [1] has not noted any AML in his series of 80 cases over protracted period we and others have noted that AML indeed develops in a small proportion of such cases. As our diagnostic tests [16] improve it is possible that we will be able to detect each of the nuanced diagnosis at points in the natural history of PNH when management can be individualized.
In Fig. 1 we have depicted the natural history of PNH and PNH like clones in aplastic anaemia as we found in our study.
